E Tha at Earthquake of the firſt of November 1755, 
which proved ſo fatal to the City of Liſbon, and 
who Effects were felt bs, ne as Africa, and more 
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This opinion is very agreeable to the phænomena, 
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uakes owe their origin to ſome 
fion in the internal parts of the earth. 


which ſeem plainly to point out ſomething of that 
kind. The conjectures, however, concerning the 
cauſe of ſuch an exploſion, haye not been yet, I think, 


ſufficiently ſupported by facts; nor have the more 
particular effects, which will ariſe from it, been 


traced out; and the connexion of them with the 
phenomena explained. To do this, is the intent of 
the following pages; and this we ate now the better 


enabled to do, as the late dreadful earthquake of * 
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FE ( 1 een ee ee as Ooſe: 
n phenomena 3 are Hereaſter recounted; nor does there 
appear to be any ſuch certain and regular connexion 
1 | between 2 and the fone of the air, when 
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| always bag in calm ſtill weather: but that this is- 
VA not always ſo, may be ſeen in an account of the 
4 OO of earthquakes in Sicily of 1692, 'Whete we are told,. 
= tte Sutk winds N 4D. very much, which ſtill. 
0 | | have been impetuous in the moſt ſenſible earth 
= * quakes, and the like has happenec at other times.” 
e ge ge ame 3 poſs we have: 
. : . in an account of the carthquakes that happened in. 
* . * W is! in K 85 ans es * * wre xr 
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5 prognoſtic CN th that — happened 
alike in all kinds uf weather, aralje reer 
and at-all-times of he moon . 
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eee, hh n and 
| the caſe, but not always. 
upon un ne! oooh Boo if there are | 
| —— that Confrm- m 
t. Some authors n hatg 2 that. toy might look on 
4 a dark ſky, 3 drms, As "he forerunners 


happened in Sen und — ye har «On: the other 
3 and, it ro, from the . we have before 
& rihited, tha 1quakes trave We ed at the time of 
4; great rains, violent winds,. and ho ew 695 el — 5g 
er cannot find any cortain pregnaoſtie of them in the ſtate of 
atmoſphere, - See; ddemoires Hiftonigues..of Phy/iques , 1 400 4 
tem d Terre; par Nun /. 222 7 2 % Hoy: 1757: Tb 
. author; in de ener tom ef the With a 4 
- cixcumſtantiaþ acoomiti6f (all /the facts he could:icolttR,--telatirig: to 
3 of Switzerland, or thoſe. of. other places, that 
5 connected with them. The w le ſeems to be done 
- with care and W gen Ir dealt ment to any 
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5. 1 rejectin 
that earthquakes have their origi under ground, a 
we need not go far in ſearch of a cauſe, whoſe real 
- exiſtence in nature wwe have certain evidence of, and 
which is capable of producing all th. rances of 
theſe extraordinary motions. The 
ſubterraneous fires· Theſe fires, if à large quantity 
of water ſhould be let out upon them ſuddenly, may 
produce a vapour, whoſe: quantity and elaſtic force 
may be fully ſufficient; for that ſe. The: prin- 
"eval facts, 1 which I would prove, ' that_ theſe 
bare earthquake 1 65 follow. 
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6. Firſt, The ſame places are 
turns of carthquakes, not only at ſmall inter- 
vals for ſome time after any conſiderable one 
BET 6 happene J but alſo at greater intervals of 


| q 
and ſhocks of the earth at Jamaica in 1692, 
* Sicily in 1693, and at * Liſbon i in 1755, were re- 
ſometimes at larger, and ſometimes at ſmaller 


intervals, for ſeyeral months.” The ſame thing has 


been obſerved. in all. other very violent earthquakes. 
At + Lima, from the 28 b 0 October 1746, to the 
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* See the accounts of theſe in the Philo, Traut. RET 
* See Antonio d᷑ Ullos ? Voyage to Pern, part ii, book i. ch 7. 


chem was ſent from 2 there: bal Wen Jann 5 
bered no leſs than 4 r ſhocks, : many of them little in- 
ferior to the firſt great one, which deftoyed that city. 
. The returns of eatthquakes'nlf6,2in the ſame 
places, at. larger diſtances. of time, are confirmed by 
all Hiſtor. ed and many parts of Aſia 
Minor, Wo ſuffered by them, in many different 
es: Sicily has been ff edt to, them, as far back as 
remains even of fabulous hiſtory can inform us 
of: Liſbon did not feel the effects of them for the. 
firſt time in 1755: Jamaica has frequently been 
tro! bled. with them, fince the Engliſh firſt ſettled 
there; and the Spaniards, who. were there before, 
uſed bo! build "their houſes: of. word, and only one 
ſtory high, for fear of them: * Lima, Callao, and 
the parts adjacent, were almoſt totally deſtroyed by 
them twice, within the compaſs of about ſixty. years, 
ſcarce any building being left ſtanding; and the latter 
being both times ores by the ſea: nor were 
theſe:the only inſtances of the Iſke kind; which have 
er for, from the year 1582 to 1746, 
they have had no lefs' than/Iixtteen very violent earth- 
quakes, beſides an infinity-of- lefs conſiderable ones; 
W at their firſt ſettling there, were 
he old inhabitants, when” they ſaw them 
building high- houſes, that Fr were ae their 
e 1 
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where many to the ſame purpoſe, a 

with. D — in which 

| are mentioned above 130 repetitions of uakes, 'that have 
_——— within the rag rhe of 960 in . 5 
a this in Abr. of 

1 Philof, Tranf. „ 1 
> debt AK th 

| quakes in ſome part of eru. See Hiſt, of Earthq, p. 205. : 

t See the Maps of 8 1 5 ede down 
18 Marino, Acoſta's Nat, Hitt, 
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E known world ſo full 


1692. 88 of the former, 
35 9 gentleman „ 
like the ain.» are, as. the carthquake. paſſed 
along, and that he could diſtinguiſh the effects of it, 
e, by the motion of the tops of 
the trees on the ills. Again, in an account of the 
latter, it is ſaid, „the ound xaved aud ſwelled, 
like a rolling ſwelling =,” inſomuch, that 
could hardly and upon their legs by reaſon. 
13. The ſame has been ob e b 

es of + New England, where it has been very 
remarkable. A gentleman g an account of one, 
that happened there the 18th November 1755, ſays, 
the earth roſe in a wave, which made the tops of the 
trees vibrate ten feet, and that he was forced to ſup- 
Bt himſelf, to avoid falling, whilſt it was paſſing. 
4. The fame alſe was bferyed-at 1 Liſbon, in 

the earthquake of the ſt November 1755, as may 


* See Phi. Tran. N 20g. orvol.. Lowthorp' 6 Abridgment, 
I 

- erer vol. I. p. 1, . 

the accounts collected together, in the.4gth volume of the 


Pit Tranſ. or in Hiſt. and Philoſ. of Eatthq, and particularly 


P- 315. where it is ſaid, rr 
B „ ſhort, 
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* been publiſhed concorling it! ſome vp Mich 1 
Ae ir oy" and this. 1 otion- 3 


d by the mation of wa- 

8 ee or, in W e through 

all . 3 the Alps, in Denmark, * 5 
* Norway, and all over the Britiſh ies. 

*; 5. Fowrthly, It is obſerved in pic. wh are 
ubject to frequent earthquakes, that they ge- 

; ny «iy come to one and the ſame place, from 

1 point of 'the- eompaſs. T may add 

_ allo, that the velocity, with which they pro- 

f cred, (as far as one can collect it from the ac- 

counts of them) is the ſame; but the velocity 

of the ed of Aer N ee * * 

16. Thus al the Gocke, «hu Geceeded che fil 


great one at Liſbon in 1755, as well as the firſt itſelf, 
came flom the * north-weſt. This is aſſerted 5 


85 the perſon, who fays ys, he was about writing a hiſtor 


of the carthquakes chere: all the other accounts alſo 
confirm Ra, 0 thing; for what ſome ſay, that — 4 
came from the north, and. N Int they. came. 


— Af 


cc « ſhort, but quick vibrations, the 8 of all Liſbon; 
e then,” with a ſcarcely pauſe, the nature of the mo- 
t tion changed, and every building was toſſed like a waggon 
c driven violently over rough * which laid in ruins almoſt 


tc every houſe, c urch, c. 
For the e motion at , fee Phil. Tranſ. vol. lie, 


1 e fee Hiſt, and Philoſ: of Barthq. 
22. = 
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obje@ion to this, but rather. the contraty, The ve- 

| Wale alſo, with which they wers all propagated, was 
the ſame; being at leaſt equal to chat of ſound ; for 
_ they all follawed immediately after the noiſe that 
preceded them, or rather the noiſe and the earthquake 
Lame together: and this velocity agrees very well with 

 - the intervals between the time When the firſt ſhock 
was felt at Liſbon, and the time when it was felt at 
other diſtant places, from the compariſon of which, 
it ſeems to have travelled at the rate of ee than 

. F twenity miles fer minute 
17, An hiſtorical accotictefihweanthquakes which 
have: happened in New England; ſays, that, of 
five conſiderable ones, three are known to have come 
from the ſame point of the compaſs, vz. the north- ; 
wieſtt it is uncertain from what point the other two 


came, but it is ſuppoſed that they came from the ſame 
of theſe has been 


with the former. The velocity 
much leſs than that of the Liſbon earthquakes: this 
appears from the interval between the preceding noiſe, 
and the ſhock, as well as 9 1 rave-vke motion 


0 before · mentioned. 
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* See Phet Traur vol. mY b. aten. and Phi: of 
8 P. 315. ee e oh 


1 See Art. 97. 

"Fro 3 e 8 with which DS ie 

As in ea es the 
propagated, is much leſs than in others, EST that they can 
by no means be owing to any cauſe reſiding in the air: for any 
ſhock communicated to the air, muſt neceſſarily move with a ve- 
locity neither greater nor leſs than that of ſounds ; W 
L114 a capes ee . 


; | Port-Royal, to-have. one 
„ 3 


19. 2 of L. * : 
| March: 11950, was ſuppoſed to move from east to 
weſt. I have been credibly informed, that the/ſame- 


—— who told me 
3 this, had an opportunity * 


'of obſteving; for being, | 
in a ſcalemaker's ſhop at the time when it 
y he found that all the ſcales vibrated from 


—— 1 — 
i IO OO IT 
E * - „ F 
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| Btigue in Valais, have likewiſe come from the ſame: 

point of the compaſs,” ui. the ſouth . 

41. 1 The great Liſbon earthquake has been 

Wn 3 fucceeded by ſeveral local ones fince, the extent 
eee been W 


22. Such were the Karthquakes i in Switzerland; 
thoſe on the borders of France and'Germany ; thoſe. 
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3 | | * fee the accounts of them Phe nat N. 209. or yal. ii. 
SY 8 | la How ] Hiſt, and FM iloſ. of Earthq. p. 230. or Philoſ. Tran. 
1 * x. Ma Meteorulogy, paſſim. 8 | 
See Philoſ. Tran. vol. xlix. p. 620. The fame has bern 
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ö , at Semyrna alſo, foe Philoſ, Tant N. 495, or Martyn's 
= - Abr. vol. x. p. 526. 0 . 
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vell ſoever theſe facto mz hte Wk . 
of * before laid down, That fubterraneous 


23. 23. N we! 


| fires are the cauſe of earthquakes, one doubt, how- 
ever, may perhaps remain; vis. how it is poſſible 


that fires. ould fob. Which have no communica- 


tion with the outward air? In anſwer to this, I 


might alledge the example of e plants, which take 


fire by fermentation, when ther in heaps ;. 

where the admiſſion of the Wr air is ſo- far from 

being neceſſary, that it will effeQually prevent their 

doing ſo, But, to paſs by this, we have was! in- 
more immediately to the purpoſe. _ 1 


24. It can hardly be ſuppoſed, P ogy ode he 


erality of volcanos — GT upply of 
25 this mult effectually be wel that vapour, 


which is continually Witt on one at all their vents), 


and yet they ſubſiſt, and frequently « even increaſe, for 


many ages. Now, theſe are fires of the very ſame 
kind with thoſe, which I fu 25 to be the cauſe 
of earthquakes. Other facts more exprefly to. 
the pur oſe, are as follow: FIR 

g . In the 2 N of the It of November 
1755, we are told, that both ſmoke and light flames 
were ſeen on the coalt of Portugal, near Colares; and: 
that, upon occaſion of ſome of the ſucceeding ſhocks, 
a ſlight ſmell of ſulphur was perceived to accompany 
a * fog, which came from the fea, from the fame 
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275 One he relaters Of the URS: . 


Th maica in 169, has. theſe words: : * In Port-Royal, 


and in many places all over the iſland, much ful- 
17 « phurcous combuſtible matter hath been found 
« ſuppoſed to. have. been thrown. out upon the 
« opening of the earth), which, upon the firſt touch 
of fire, would flame and uy ke a candle. 
28. % St. Chriſtopher's was heretofore much 
þ traubled with carthquakes, which, upon the erup- 
tion there of a great mountain of combuſtible mat- 

* we which ſtill continues, Wm 9 and have 
never been felt there fince . 

29. Again, We are told, that, on the oth No- 
vember 1720, u burning I iſland was raiſed out of 
the ſea, near Tercera, one of the Azores, at. which 
place, ſeveral houſes were ſhaken gown an carth- 

quake, which attended the eruption of it. This 
| iſland was about three leagues in diameter, and nearly 
round; from whence it is manifeſt, that the quan- 
tity of pumice Nones,and melted matter, which muſt 


Th F to form ts mn great: 
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e Philaſ: Tang e rater. 
Eames's Abr. 


ae” See Philoſ, Toki. N. e e t ii. p. 203. 
| Eames's Abr. 2 NY 8 
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= 
has been thrown out of Etna and Veſurius togecher 


within chs laßt twothoulund-yearss:! big ey fetve 
to ſatisfy Us, that the fire which dec lion . |-this; 


muſt have ſubſiſted for many years, marco fa 

and this without any communication with — 
nal air. It is worth obſerving; that “ ſcveral in- 
ſtanees of this kind have happened "amongſt the 


Azores. There are beſides many marks of ſubter- 
raneous fires about theſe iſlands, ſeveral places ſend- 
ing up ſmoke or flames. Theſe iſlands are alſo ſub- | 


Jeet to violent and frequent earthquakes. 


30. We have more inſtanees to de dane purpeſe, 
near the iſſand of Santerini terini in the Ar ipelago, where | 


zere have been ſeveral little iſlands raifted-out:of: the 
fea) by a ſubmarine volcans. The eraption of one of 
theſe in the year 1708, with all the circumſtances 


that re it, we have a very good account of in 


the + Philoſophical Tranſactions. It was raiſed in a 
place where 2 ſea had been formerly xo fathoms 
deep, and was attended with earthquakes before it 
ſhnewed' itſelf above water, as well as after.” It is re- 
ported, that the ifland of Santerini itſelf was origi- 
nally raiſed out of the ſea in the ſame manner; but, 
be that as it will, we have certain accounts of new 
iſlands raiſed there, or additions made to the old ones, 
from time to time, for above 1900 years backwards, 


and there have always been. eee at the time 


of theſe eruptions.” 

C 

* See Hiſt and Philo. of Fantquakes, . — 
Iflands' raifed, - Se 


abt, e 347, and 333. or vol, v. pate p 196. Jones's; | 


31. An- 


probability; it muſt have” 1 hat 
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may add . 
a —— aur 


and del 
See Philof, Tranſ. vol. fx. p. 4 %. 
+ See Philo. 1 65 Ne 372. or vol. vi 
$02. ot vol. v. part l. p. 43. Eames's 
6 | 


. ROI 2 n mountain Car- 
* guayraſo. This Mek, 5 175 wo may, without = 
be; the leaſt impropriety, call an. « 
dom found to accompany the eruptions, after 
1 opening is once made or, if ſome Imall 47 5 
is perceived, it is very inconſfiderable ; fo. that, 
44 after the volcano has ance found a vent, che ſhocks 
.« ceaſe, notwithſtanding the matter of it continues 
« to be on fire. The greater earthquakes, there- 
fore, ſeem rather to be occaſioned by other fires, that 
be deeper-i in the ſame tract of country; and tlie erup- 
tions of volcanos, which happen at the ſame 9 
With earthquakes,” may, with more probability, be 
aſtribed to Thos earthquakes, than the carthquakes 
to the. eruptions, whenever, at leaſt, the carthquakes 
| are. of any conſiderable extent. If this don't appear 
 {uffigiently manifeſt at preſent, it 7. perhaps, be 
me underſtood, by applying to the preſent pu 
„ What will be pay A concerning ng bei 
ee 
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DEC. ogether certain, | ern 5 
e af in the French en (from I have taken 
2 that N eee not A, been. a Wine in former 


times, which is a to have been the caſe by Monſ. Condas 
mige. It is poſlible alſo, that the tame may be true of thoſe four 
mentioned in the next article; and, indeed, it is difficult to know 
it to be otherwiſe, in any inſtance, among the Andes, where the 
volcanos are generally road at inacceſſible heights. ” But allowing, 
chat all cheſe were only old volcanos, which: broke out aſreſh, yet 
they will ſerve at leaſt. to ſwell. the of them in the ſame 
nei W as well as to ſhew us, that there ma ERDAr⸗ 

by 7 mag We which lie bid: for J RY no'marks 

ce, till, by their eruption, they melted ay 

th 12 1 with ,which they were before covered, . 5 

being reduced to water, * great, damages oy; e 5 
r b 

f | "re "SECT, 
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3 1 m bs agel, Ki Rwy | 
* 2 ſeveral - pos x fires 
. of volcanos? In evidence of Nis 
we have frequent inſtances of new volcanos breaki 
out in the ne hbourhood of old ones: \ 

| Juſt mentioned, may ſupply us with one exam 

this purpoſe; and, in the night of the 23th of oy 
ber 1746, in which Lima and Callao NE ge. 
no leſs than four * new ones. burſt forth in.the ad- 
jacent mountains. 

36. To the dame purpoſe, we hy allege the 5 
Nane of many 81 lying 22 in the Tone: 
tract. of eduntey : as for example, 

not 0 few as forty,” amen 
act do new of have formerly ogy 
Aames; the many volcanos alſo e 
Arendy mentioned: thus Etna, Strombolo, 5 Ve- 


yu I may add Solfatara too, are all in the fame 
neighbourhood; and Monſ. Condamine ſays, be has 
ins lavas, exactly like thoſe of Veſavins, alb the 

way from Florence © to Naples. In I Leetand fe, "we | 
. beſides Hecla, not on only Fab other volcanes, 
r of places, that ſend up ful 


— 


— —— 

„e e 73 75 

. W All weſe 22.2 well 

28 the voleanos juſt 1 ti 3 3 
wing holds good in 2 of tie Andes allo. This is a'fa&t 
1 deſire che reader to attend to, us it eee 
ee doctrine, d which * ſhall have ocenſion to menden * 
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1 LW 
apours. Nn this kind a 0 
, that there, are few. inſtances to be pro- 
F fingle yolcanos, without evident marks, 
x eter that here, le been alten Formerly 
. or that ze 4 ab. of 


« 4 
” 1 2 4 


FP hood of . ag, — 3 ap 
| 9 dle, if we confider «he internal f 8 05 of the 
earth; and, as it will be neceſſary alſo, in order to 
underſtand what follows, to know a little more of 
this matter, than hat falls under common obſerva- 
tion, I ſhall endeavour to give the ee . 
Count of it. 
. The carth then (22 far as ons. am de from 
e appearances), is not compaſed of heaps of matter 
_ caſually thrown together, but of regular and uniform 
traps, Theſe ſtrata, Ga they frequently do not 
. aye y a few Kei oa 


noſs fire wig e 
90000, uniform character thraghont, 8 ſtrata 
bs ee next to each other are yy often totally 
different. Thus, for inſtance, we ſhall have, = 
| haps, a ſtratum of potters clay; ir that, a 

tum of coal; then another ſtratu of ſome other kind 
of clay; next, a ſharp grit fand ſtone; then clay 
again; next, perhaps, ſand ſtone again; and coal 
again above that; and it frequently happens, that 
none of theſe exceed a few yards in thickneſs. There 
are, however, many inſtances, in which the ſame 


n matter N to the depth of ſome 
| hundreds 


hunter t {'h bis ey 
; excepted, the hi dee + th: is not Che fern of 
mass, but is again ſubdivided into a great Düne 
of thin laminæ, that ſeldom are more than one, two, 
or three feet thick, and frequently not ſo much.” 
39. Beſide the horizontal Giften of the earth nts 
_ theſe ſtrata are again divided and ſhattered by 
5 4 many perpendicular fiſſures, which are in ſotne places 
few and narrow, but oftentimes many, and o con 
fiderable width. There are alſo many inſtances, 
where a particular ſtratum ſhall have almoſt no 
fiſſures at all, though the ſtrata both above and - 7 
low it are confiderably broken: this h ; 
quently i in clay, probably on account. of TP — 
of it, which may have made it yield to the preſſure 
of the ſuperincumbent matter, and fill up thoſe fiſ- 
ſures Which it originally had; for we ſometimes meet 
with inſtances in mines, where the correſpondent 
fiſſures in an upper and Tower ſtratum are interrupted 
in an intermediate ſtratum compoſed of Gly, 4 or 4 ome 
ſuch ſoft matter. 5 1 
40. Though theſe 1 fit wt EC Emeline orref] 
to one another in the upper and Tower ftrata, NE this 
is not generally the caſe, at leaſt not to any great di- 
ſtance: thoſe "clefts however, in. which the larger 
veins of the ores of metals are found, are an excep- 
tion to this obſervation ;' for they ſometimes paſs 
through many ſtrata, and TEN of different Hale to 
_ unknown depths. 
41. From this Sole Wn the earth, VIS. tho 
want of correſpondence in the fiſſures of the upper 
and lower ſtrata, as well as on account of thoſe — 
whic are little or not at all ſhattered, it will come ” 
1 


HERD Sas 


; es peepenicutar'to hb brizon, take 
any conſiderable portion of it together; but in 2 — | 
| horizontal direction, as there is little or no adheſion 
beten one ſtratum and een, it pat. be ſeparated | 


urface of the earth, are 
water; but all thoſe that are below the level of the 
ſea, muſt always beſo, either from the oozing of the 
fea, or rather of the land waters between the ſtrata. 
43. The ſtrata” of the earth are frequently very 
much bent, being raifed in ſome: places, and de- 
preſſed in others, and this ſometimes with a very 
quick aſcent or deſcent; but as theſe aſcents and de- 
ſcents, in a great meaſure, compenſate. one another, 
if we take a large extent of country together, we may 


421 Thoſe fidures which are. at e ſome depth below 
ſur 


look upon the whole ſet of ſtrata, as lying nearly ho- 


rizontally. What is very remarkable, however, in 
their ſituation, is, that from moſt, if not all, large 


tracts of high and mountainous countries, the ſtrata 


lie in 2 ſituation more inelined to the horizon, than 


5 hl ROOD ne the 59 nee countries being 


; 4 OY 


* 
34 


3 * * 


1 FIR 


hf 
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2 What 1 610 — of thoſs 7 dels. in which MER, are 
d, ,will not affect this concluſion ; for they are conſiderably 


1 from either perpendicular or plane ſections of earth; they 
are frequentl) interrupted by ſtrata of clay, ot other ſoſt matter; ; 


and they are, in moſt parts, either filled up with rubbiſh, or with 
ores and ſpars, that adhere as firmly to the rocks on both ſides, as 
if they compoſed one continued ftratum with hem. 

+ It ſee ms very probable, from many appearances, not only that 
the mountainous countries are formed out of the lower ſtrata of the 


_— * that ſometimes the bigleſt hills in them are formed 
| out- 


ly found full of 
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generally, 1 ba always, armed ou of the long | 
i | earth. This ſituation of the ſtrata may e 
not unaptly repreſented in the following manner. 

Let a number of leaves of paper, of ſeveral different 
ſorts: or colours, be paſted upon one another; then 
bending them up together into a ridge in the middle, 
conceivè them to be reduced again to a level ſurface, 
by a plane fo paſſing through them, as to cut off alli 
the part that had been raiſed; let the middle der be | 
again raiſed a little, and this will be a good general 
repreſentation of moſt, if not of all, "large trafts of 
mountainous countries, together with Fas: parts ad- 
Jacent, throughout the whole world “. „„er 
44. From this formatior of che earth, e 
low, that we ought to mert with the fame kinds of 
- earths, ſtones, and minerals, 8 
in long narrow drr and lying parallel es greateſt 
riſe of any long ridges of mountains; and ſo, in fac; 
pe The Andes in South America, as it 
has been ſaid: before, have a chain of volcanos, that 
RC ooo miles: theſe volcanos, 
in an meme | mne + ame 
. e 8 1 — hg 


ok irs Rill lower thas the 0 which da” may always 
ee where they have volcanos in them. [See a repre- 
ſentation of this in the Plate, Fig. 3.] In other inſtances, how- 
ever, it often happens, that che to which theſe high lands 
ſerve as a baſe, ate not only 1 out of the ſtrata next above 
chem, but they ſtand, as it were, in u difh, 2s if they had depreſſed 
the ground, on which they reſt, by their weight. 
Fig. 1. repreſents a fection of a ſett of ſtrata, ly ing in the 
fituation juſt deſcribed : the ſection is fuppoſed to be made at right 


12550. to the length of the ridge, bet! rr the 50 


+ See the notes to art. 36 and 33. Se allo Fig: 3. ; 
x | ſtratum. 


ad 


r TO Ur ney 9 Pre INTO 
_ Sv N a enen 
1 OO ̃ éͤE.i“.. ꝛ· ¹ & 
3 , * * N * * 2 * N Wannen , , . . 
7... , 0 EIT REL CE eee ee eee 7 ee ee es I ond et 
; R ' * 8 RN , PIR?” Fe IAC. * e R 4. * K. ** n 4 FRY" A $ 

: Lo : 2 a f e e : 7 phe r 8 N 3 * r 3 7 4 1 2 * 

X 9 x 0 1 #5 AK 1 2 8 : 9 
= - 7 


atm. Parallel to the Adds, W dhe Sierra, We 
ip ridge of mountains, that run between che Andes 
ind the ſea; and << theſe two ridges of mountains run 
„Within fight of one another, amd alinoft equally, 


for above” a thouſand leagyes together *,” being 


each, at a medium, about leagues wide. The 
gle and filver mines wrought by the Spaniards, are 
Found in a tract of country le to the direction of 
theſe, and extending hock SOR part of the length ; 
” of them. 3 | 
7 © 25... The "fame ching is tad to "objain i in North 


ca alſo. The great lakes, which give riſe to 


the river St. Laurence, are kept up by a long ridge of 
mountains, that run nearly „ the eaſtern coaſt. 
In deſcending from theſe towards the ſea, the ſame 


ſets of 2 and in the fame order, are generally 


met with thr the greateſt part of their length. 
46. In Great Britain, we SS hive another inſtance to 

the fame purpoſe, where. the direction of the ridge. 

varies about a pes from due north and ſouth, lying 


nearly from | by E. to 8. by W. There are many 


more inſtances of this to be met with in the world, if 


we may judge from circumſtances, which make it 


| highly pr obable, that it obtains in a great number of 


47. | ö 
1 n way inſtances, the higheft' r 


laces, Atl in ſeve! ral they ſeem to put it almoſt out 


of doubt. HE, e 


l ole, however, EY 
of the all 2 — 


7 


is not to ſi 


Ly 


* See Acofta's Naira Hiſtory of the Indies. 

. See Lewis Evans's Map a Accouht of CORY | 
”. Of this I could give many undoubted . if it would not 
100 far exceed the limits of my preſent d 1d Which for. that 


N — 


P 
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2 24 T2 „„ | 
the. 3 of the firata-from, thence, t Its 
tries on.cach fide, is pc y uniform; for | 
frequently. very confiderable- ieee and. 26 — 
ine qualities are ſometimes ſo great, that the Hirata are 
bent for ſome ſmall diſtance; even the contrary way 
"from the general inclination of them. This often 
makes it difficult to trace the appearance 1 haye been 
/ relating, which, Without a general knowlege: of the 
foil bodies of a large tract of country, ws hardly 
Polls tas. -; 

48. At conſiderable diſtances from lar arge ridges of 
: . the ſtrata, for the moſt part, Ne a 
ſituation nearly level; and as the mountainous coun- 
tries are generally formed out of the lower ſtrata, ſo 
the more level countries are r formed out id 
| the upper ſtrata of the cart. PTE RE 
_ > .49. Hence it comes to pals that, in countries © 
this kind, the ſame ſtrata are found to extend them- 
ſelves a great way, as well in breadth as in length: 
we have an inſtance of this in the chalky and 1 
countries of, England and France, which (exce kad 
the. interruption of the Channel, and the clays 
Sc. of a few counties) compoſe a tract of about thre 
hundred miles each way. HIS 
8 . 50. Beſides the raiſing of the pi in 2a ridg | 
there is another very remarkable- appearance in the 
ſtructure of the earth, though a very common one; 
and this is what is uſually, called by miners, the 
trapping down of the ſtrata; that is, 12 Whole ſet 
of ſtrata on one fide a left are ſuck down below the 
level of the correſponding; ſtrata on the other ſide. 
If, in ſome caſes, this difference in the level of the 
ſtrata, on the different ſides of the cleft,” ſhould be 
8 n 


2 2 are 


ſuppoſect to ſubfilt᷑ for many ages, though we ha fo 
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| ct er ne in che Gigi place 

- final or large intervals of time, are 

conlideiit with! the 830 affigned: ſubterraheous fres, 

from their analogy-t6 volcinos; might reaſonably be | 
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are guet 


that NG 7 for 4 time, an then 
| e ſo we ſee earth 
freq I for ſome ſmall time, "und | 

long term, excepting, per- 
ha now then ſome {light ſhock. And this 
4. 255 akes e 


ung any one, 
= and compare 


at the interval of a feyy ſeconds only: 
interval are of # quarter of am Hour, e roy > 
perhaps ſeveral days. And as theſe intervals are very 
unequal, 3 of the blaſts alſo: ſome- 
times ſtones, &c. are thrown, by theſe blaſts;"to. the 

diſtance, of ſome miles, at ather. os perhaps, net 

ference is ſobſerved i ma the intervals and . 
the ſhocks of e e are re 


Waren 


fame kind: a the wal 
together in the ſame tract o 


more prob 
. of theearth, already n 1 | 
before, that the ſame ſtrata are generally very exten- 
five; and that they commonly lie more inclining from 


the mountainous countries, than the countries them- 


ſelves: :. theſe circumſtances make it very probable, 
Ek . * ras, A Fore, materials, which 
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1 I has deen imagined by tome alters, that 1 are pro- 

| duced by the pyrites'of veins, and that they d6 not owe their origin 
tothe matter bf ftrata-. In order to prove this, it is alleged, that 
VvVolcanos are generally found on the tops of mountains, and that 
? Hoſes are the places in which veins of pyrites are generally lodged. 


. belng taken from obſervations that have their 


Po hes, l tee t not to go unanſwered; In the firſt 
place, then, the pyrites of veins, or ures, are not found in ſuſ⸗ 
ficient quantities, -or extendin to a ſufficient breadth, to be ſup- 
| JS capable of producing the fires of volcanoes : it ver 1 

4 


ppens, that we meet with a vein or fiſſure five or fix yards wide 


and when ue meet with ſuch an one, yet, perhaps, not a twentieth 
part of it at moſt ſhall, be filled with Pyrites ; but the fires of vol- 
Cano, inſtead of being long and narrow, agif 

_ plied them was depoſited: in veins, are 
a —— chan veins can be ſuppoſe: 


the matter that ſup- 
enerally round, and of * 
0 be. Moni. Bouguer 
that the mouth of the volcano Cotopaxi is, at this time, five 
. hundred fathoms wide; Thee Hit. and Phil, of Earth uakes, 
195 and the burning iſſand that was raiſed out of the ſea near 
ercera, as before - mentioned, was almoſt ee leagues i in diameter, 


| and-nearly round. See att. 29, 


Beſides this, it is very difficult conceive how any matters 


5 ba in weins can ever take fire; for, excepting where the veins 
* — narrow, they are almoſt always Sowhed i in a very 


quantity of water, which has free ncceſs to every part of 
neither are the pyrites of veins, by any means, ſo apt to 


take fire of themſelves, as thoſe of ſtrata; and if, indeed, there are 
any of them that will do ſo, yet the * are but 7000 in compariſon of 
' thoſe which will not: all thoſe, w 


ich, beſide iron and ſulphur, 
_ copper, or arſenic, even 5˙2 a very {mall proportion, are not 
at 


4240 e eee n ee e — 

tek. / This ae if not all of them, 9 

5 are alſo. two forts of ſtrata, in w 138 
0 ged in the greateſt abundance, that have the ſame property, 


val, 
* * ? * 


a 220 quently in as great a degree as themſelves: theſe are 
ere 
| , tothe external ain for a few 
45 of 2 Fheſe two forts 
8 a grein ex} they ane generally found | 
to accom pany.each other, are both pf them generally inter- 


| g mixed who or accompanied b 12 of. iron ore; and Gay: both. 
EH; | of them, for the moſt Re ans nel, 
3 ; 5 the remains of vegetable. — — theſe Denn, 2getabl 
=. . ben in the alpminous cantbs, r — * 
1 n part, converted into 9 or ond, ar-both.  Numberlefs, in- 
| ces of this are IKE wich inthe + aluminous hale of Whitby 
| | and other places... 
* | It is. very probable, that. r 
valeanos an are owing; and this ſeems. to be confirmed hy the famiy 
Jarity.of the materials, which are thrown ug: br ſubhmated by dhe 
fires of volcanos, to the matter of the-aluminous-earths: . . 
produces wp ur, alum, and ſa} anmoniac. The two ſormer of theſe 
are very eafil * be abtained from the aluminous earthe, and, I 
ſuppoſe, the latter alſo , at leaſt it is procurable; from: the ſaat of 
on foffil coals, and probably, therefore, ſrom the ſoot obthar 
Fas pat in which is intermixed. with-ſuch;earths... s 
ane e- We ee not only D ſtrata ow 
Y, ore lying in 4 contain a onſiqerable propor- 
e — ene compolition. In correſpondence to this, mo find: 
the lavas of volcanos, and other matters thrown. out from thence, 
frequently containir 1 iet mall. d of amg | 
readily adhering to the magnet. „ 
As to the pits of-yeins, 1 much doubt whether, they! ever — + 
tain alum, or ſal 3 at a _ are: ee N N 
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 uinderfuch cohνties, as welfag on the tops of the hills, 
all: vapours, of *whatfoever Kind, raiſed from theſe 
fires, muſt be pent up, ones ſo far as they can open 
themſelves a paſſage the ſtrata; whereas the 
raiſed pr "voleanos find a dent, and are dif- 
churged in blaſts from the mouths of them. Now, 
if, when they find ſuch a vent; they are yet capable 
of che country to the diſtance of ten or 12 0 
miles round, what may ve not expect from them 
when they arb confined? We may form forme! idea 
of the force and quantity ef: theſe vapburs from tlieir 
effects: it #816 ne]men ching to ſee them throw 
up; at * ſich clouds of ſand, afhes, wont pon 
Rones, as are capable of "darkening the whole 2 
1 — dhe neigk con Powe 
of duſtę G. to ſome miles "dance : great ſtones 
abſo; of ſome tond weight, are oſten thrown to che 
diſtance of two or three miles by theſe explofipns ; 
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of it? © —.— this, — (aid; that the ſame ſtratum 
differ a lie in the richneſs of its combuſtible principles in 
difrent n J ors F, pertiap s, the frequency of the fiſſures, _ 
in the combuſtible » Of the ſtratum next to i it, 7 et let 
in ſo much water; as 2 ekcepting in à ſew 
places; but, if this once happens, the fire will not eaſily be put out 
Spain, but it will ſpread itſelf, „ che  filſures that lie in 
ies way; though they are filled with Water; the matter on 3 
wilthe, in ſome degree at leaſt, i in a fluid ſtate; and, for this reafon, 
neceffari expel the water from the Hfſres, .both"on ac- 
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1 up, are the cauie of e thquakes, we muſt naturally 

1 expect, from what: has been juſt d. that the moſt 
extenſive earthquakes ſhould 4 their riſe from the 
level and mee but more eſpecially from the 

| ſea,” which is nothing elſe than waters covering ſuch 
countries. Accordingly we find, that the great carth- 
quake of the iſt November 1755, which was felt at 
places near three thouſand miles diſtant from each 
8 wap eee e, roar this is mani- 

| om that wave w accompanied it,. as ſhall 
5 be ſhewn hereaſter. The lame thing is to be under- 
| ood. of the uake that deſtroyed Lima in the 

Fear 1746, which, it has been ſaid; was felt as far as 

Jamaica; and, as it was more violent than the Liſbon 
 carthquake, ſo, if this be type, it muſt; in all 

, have been more exagpfive alſo. 4 5 
been many other v very e re-carthquakes in South 

America: Acoſta. ſays, that they have been often 
known-to extend themſelves one, two, or three hun- 
dred, and ſome even five hundred leagues, along the 


| coaſt, Theſe have been „if not always, at- 
1 tended with waves frm ths but any minute 
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Nor, ingere, ir at alt probable, that endy im the 
form of a vapour, can; by ſuddobiy taking fre, ancrceſe i its dimen- 
— us to poduet chat lummanſe quantit of motion, 


which we obſerve in ume carthquakes à but — is — to be 

expected from ſome ſalid body, ſuch as, water, which is capable of 
being converted and that almoſt ĩnſtantlys into or.- of the lighteſt, 
and perhaps one of the maſt elaſtic, vapours in the World. Alr, 
when heated to the greateſt degree that it is capable. of receiving 


from the hutteſt fires we can make, : acquires a degree of claſlicity.. 
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effects, which we avs ever ſeen produced by any of the 8 
either 150 Ro of — * 
of damps mines, or inating 
ate raiſed. from ſome metals, when in fuſon, or when. they. are 
1 in acids, Ale be inclined to think, that the force 
inflamed vapours is from exceeding 
ta one, that it falls conſiderably ſhort of it. 
But though we ſhould Juppole that this 
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caverns. To this we 
——— —— with the 


of ſuch a-vapours-to-produce-the-great 
cop of be ſaid, -in- ſubterraneous: 
may anſwer, that he, —— is but moderately 


will be little inclined: to allow of or extenſive caverns in 
this mould be admitted, how can it come to paſs 
chat theſe caverns ſhould not be filled with water ? If it is alleged, 


that the water is expelled, as: the vapour is formed, why iſhould 


not the vapour, as it is ſuppoſed i to be the lighter, be expelled, 
3 by which the water is 
to be expelled ? But let us ſuppoſe th ulty alſo / tu be got 
— fr. — 
for the denſitꝝ oſ the vapour; for it muſt; 8 fufficient to 

it capable of ſuſtaining a column of wuter, whoſe height is equal 


which the va is ſuppoſed: to be contained. Now the 
mewn weigh of earth, ſtones, Wc. is npt:le@uban-twonek 'half 


of water, this vapour muſt be inereaſed to two 


and — its original elaſticity, beſore it can, in any wiſe, 
raiſe the earth above it; and if we. it to be increaſed to five 


times its original elaſticity, it will then be no more than twice able 


to do ſo in which: caſe,” ſo much vapour only can be diſcharged 
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parti of the roof over ſome ſubterraneous fire 

ro fall int ir is an event that cannot happen merely 
ci dental; 3 for ſo long as the roof reſts on the mat- 
ter on fire, no part of it can fall in, unleis the matter 
below could riſe and take its place: now, it is very 
difficult to conceive how this ſnould happen, unleſs it 
was to riſe by ſome larger paſſages than the ordinary 
fiſſures of the earth, which ſeem much too narrow 
fox that purpoſe; for, beſides that the melted matter 


canngt be ſuppoſed; to hate any very great degree of 
fluidity; it muſt neceſſarily have a hard: cruſt formed 


upon it, at all the fiſſures, bo the long continued con- 
tact of the water contained in them: © theſe impedi- 
ments ſeem too great to be overcome by the difference 
of the ſpeciſic gravities of the part that is to fall in, 
and the meited matter, which is the only cauſe that 
can tend to make it deſcend; tlie manner therefore, 
| in Which, J ſuppoſe, this ee 0 bes e 
about, is as follows 
be 6. The matter of which any \ 6abterrancous fre i is 
N pad mud be greatly * 8 d beyond it ori- 
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to be raiſed ſomewhat beyond the limits of it. 
By this means, an annular ſpace will be formed at the 
edges next to the fire, and ſurrounding it, a vertical 
ſection of - which ſpace, Through a::diameter; of the 
fire, will be: two long the ſhorteſt ſide or 
baſe of each lying next the hre, and: the 'two: 


| fides being — by the upper and lower ſtrata; | 
which will be ſeparated fot a hy extent, 
onably to the Uiſtanoy: N which they 


re raiſed bun each other *. "OP eee 
3 13 25 5 

Ukesige; but the? matter of CEE — 5 — 0 more 
extended, than thoſe bodies which are only rap capable of being melted 
into à folid glaſs,” if ve may judge of it what we ſee of vol- 
<anos3 for the lavae, ſeiati, a, avon ſtones, throwm out from 
thence, even after they are c are commonly of Al ira uch Tk ſpe-. | 
cific gravity, on — of ho 42 oh ver . than the 

nerality of earth, ſtones, Ge. an | y are” even 
*K _ than water, which: is itſelf lighter than any known foſſil. 
bodies, that, compoſe ſtrata in their natural ſtate, 

1 Fy . A is Lene to Ire h ere a vertical feQion of the 
"her on fire; BB, fame ſtratum yet unkindled ;. 
CC, the two 58 of the 3 ſpace, '(furrounding che fre) 
Wbich is ſuppoſed to be filled with water, as far as the ſtrata are 
ſeparated; 5, the ſeveral ſets of earth, ſtones, &s. lying over 
the fire, which. are raiſed a little, and bent, by the expanſion” of 
the matter at A. As it is not eaſy to repreſent the things above 


* deſcribed i in their due proportions, it may not be amiſs, in order to 
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prevent the figure here given from miſleading the reader, to give 


ſome random meafures of the ſever BG. uch as may probably 
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melt ter deing prevented from: filling it, by 
its wenn 61 — as well as on account of the 
ther circumſtances, under which it is to ſpread 
iel; or the] lentor and Auggiſhneſs of this kind 
= matter is: ſuch, : that; — cooled on 
the ſurface by the contact of the air only, it will not 
flotr, peihaps, ten ſeet in a month, though in a very 
large body; inſtances of which. we have in the lavas 
of Etna, Veſuvius, Gci It is not to be expected 
_ then; that it ſhould ſpread far, hen it comes in con- 
tact with vater at its edges, as ſoon! as it is formed, 
and when it is: ſeyeral months in acquiring 
a:thicknefs-of a ſew inches; but it muſt, by degrees, 
forma kind of wall between the fire and the open- 
ing into the annular ſpace before deſeribed- This 
wallivwilÞgradually increaſe in height, till it becomes 
too tilh in to its thickneſs, to bear any 
donne . of * nnn amd which 
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prbach 8 40 woc which 4 | tiles Fond in nature: we 
may / ſuppoſe _ the ſtratum B to be, perbaps, from ten or twenty _ 
to'a uu dred. yards i 1 thickneſs; the rea height of the annulat 
foxes C. 2 the fire, to be from four or five to ten or fifteen 
feet, and its greateſt extent, horizontally, / from ten ex twenty to 
fifty or ſixty. feet; the horizontal c tent of the fire at A, may be 
from half a mile to ten or twenty, 118 Lee art. 29. and the note 
to art. 53,] and the thickneſs of the ſüperinchmbent matter at D, 
may be ftom a quarter or half a mile to two or three miles; 3 the 
nander of the laminæ alſo, into which it js divided, may be many 
7 ** than thoſe in the figure. As to the perpendicular 
fiſſures, they muſt be ſo numerous, and ſo ſmall, in proportion 


to the other parts, that I choſe rather to leave them, to be ſupplied 
by the imagination of the reader, than attempt to expreſs them in a 
Wes chat could | give no adequate idea of them at _— * 
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67. Beſides the giving way of this 0 be: 
ay undermine the-ſpace-containing the water; and, 
by that means, eee eee geen te H em. 
Let us ſuppoſe one of theſe come to pal :and the 
dime arrived when the partition begins to yield: If) 
then the water had any way to eleape readily, the 
breach would be made, and the melted matter would 
burſt forth immediately, and flow out in large quan- 
tities at — 2 it; but as: _ is not the ene 
and it can e oozing between the 
ſtrata, and 3 — the al that it came, 
the breach will be made gradually, from whence: we. 
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